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Abstract 
In recent years, five-membered ring cyclic sulfamidate imines (5H-1,2,3-oxathiazole 2,2-dioxides) have 
received increasing attention as useful precursors for the stereoselective synthesis of many valuable 
heterocycles. Bearing a reactive N-sulfonyl imine moiety as part of the stereodefined skeleton, this 
sulfamidate imine platform has been utilised as a substrate in many reactions, including nucleophilic 
additions and reductions, to prepare highly functionalised cyclic sulfamidates. In addition, cyclic 
sulfamidate imines can also readily participate as nucleophiles in many chemical transformations, owing 
to the reactivity of the acidic proton(s) adjacent to the imine moiety. This short review highlights recent 
developments involving cyclic sulfamidate imines, including their synthesis and their diastereoselective 
and enantioselective chemical reactions. 
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Five-membered cyclic sulfamidate imines: versatile scaffolds for 
organic synthesis
Quoc Hoang Pham,*a Christopher J. T. Hyland *a and Stephen G. Pyne *a
In recent years, five-membered ring cyclic sulfamidate imines (5H-1,2,3-oxathiazole 2,2-dioxides) have received increasing 
attention as useful precursors for the stereoselective synthesis of many valuable heterocycles. Bearing a reactive N-sulfonyl 
imine moiety as part of the stereodefined skeleton, this sulfamidate imine platform has been utilised as a substrate in many 
reactions, including nucleophilic additions and reductions, to prepare highly functionalised cyclic sulfamidates. In addition, 
cyclic sulfamidate imines can also readily participate as nucleophiles in many chemical transformations, owing to the 
reactivity of the acidic proton(s) adjacent to the imine moiety. This short review highlights recent developments involving 
cyclic sulfamidate imines, including their synthesis and their diastereoselective and enantioselective chemical reactions.
1. Introduction
Figure 1. The general structures of cyclic sulfamidate (left) and the related cyclic 
sulfamidate imine (right).
Figure 2. General reactivity of cyclic sulfamidate imines.
2. Synthesis of cyclic sulfamidate imines
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Scheme 1. Synthesis of 5H-1,2,3-oxathiazole 2,2-dioxides C via the CSI approach.
Scheme 2. Synthesis of 5H-1,2,3-oxathiazole 2,2-dioxides C using sulfamide.
Scheme 3. Synthesis of 5H-1,2,3-oxathiazole 2,2-dioxides C via a revised CSI approach.
3. Addition reactions to the imine moiety
3.1. Catalytic asymmetric hydrogenation
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Scheme 4. a) The Pd-catalysed asymmetric hydrogenation reaction of cyclic sulfamidate 
imines C1/C2. b) The Ir-catalysed asymmetric hydrogenation reaction of cyclic 
sulfamidate imines C1/3. c) The Ni-catalysed asymmetric hydrogenation reaction of 
cyclic sulfamidate imines C1/C2.
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3.2. Catalytic symmetric transfer hydrogenation/Asymmetric 
transfer hydrogenation–Dynamic kinetic resolution
Scheme 5. a) The Rh-catalysed ATH reaction of 4-substituted cyclic sulfamidate imines 
C1/C2. b) The Rh-catalysed ATH–DKR reaction of 5-methyl-4-phenyl cyclic sulfamidate 
imine 5.
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Scheme 6. The Rh-catalysed ATH–DKR reaction of 4,5-diaryl cyclic sulfamidate imines C3.
Scheme 7. The Rh-catalysed ATH–DKR reaction of 4-substituted-5-carboxylcate ester 
cyclic sulfamidate imines C4/C5.
Scheme 8. The Ir- and Rh-catalysed ATH reaction of 4-phenyl cyclic sulfamidate imine 7 
employing a polymer-immobilised chiral ligand.
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Scheme 9. a) The Rh-catalysed ATH–DKR reaction of 4-substituted-5-phosphonates 
cyclic sulfamidate imines C6/C7. b) The Rh-catalysed ATH–DKR reaction of 4-styryl-5-
phosphonate cyclic sulfamidate imine 9.
Scheme 10. The Rh-catalysed ATH–DKR reaction of 4-substituted-5-alkyl cyclic 
sulfamidate imines C8/12.
3.3. Nucleophilic addition/Metal-catalysed nucleophilic addition
Scheme 11. The reaction of 4-substituted cyclic sulfamidate imines 7 and 14 with 
Grignard reagents.
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Scheme 12. The Cu-catalysed Grignard additions to 4-aryl cyclic sulfamidate imines C1.
Scheme 13. The Rh-catalysed nucleophilic allylation of 4-methyl cyclic sulfamidate imine 
14.
Scheme 14. The Rh-catalysed nucleophilic arylation reaction of 4-aryl cyclic sulfamidate 
imines C1.
Scheme 15. The Rh-catalysed nucleophilic arylation reaction of 4-alkyl cyclic sulfamidate 
imines C2.
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Scheme 16. The Rh-catalysed nucleophilic addition reaction of sulfamidate imines 
C1/C2.
Scheme 17. The Rh-catalysed nucleophilic addition reaction of 4-alkyl cyclic sulfamidate 
imine C2.
Scheme 18. The site-selective Rh-catalysed nucleophilic addition reaction of 4-vinyl 
cyclic sulfamidate imines C9.
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Scheme 19. The Pd-catalysed arylation reaction of 4-alkyl cyclic sulfamidate imines C2.
Scheme 20. The Ir-catalysed annulation reaction of 4-phenyl cyclic sulfamidate imine 7.
3.4. Reactions of cyclic sulfamidate imines with ylides
Scheme 21. The aziridination reaction of 4-aryl cyclic sulfamidate imines C1.
Scheme 22. The 1,3-dipolar cycloaddition reaction of imine 7 with azomethine ylides K.
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4. C5 functionalisation of cyclic sulfamidate 
imines
Scheme 23. The proline-catalysed synthesis of Z-5-alkylidene cyclic sulfamidate imines 
N. Scheme 24. The one-pot three-component diastereoselective synthesis of functionalised 
spiro-sulfamidate imines O.
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Scheme 25. The enantio- and diastereoselective synthesis of cyclic sulfamidate imine-
fused trans-decalins and cyclohexanes P.
ARTICLE
12  | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx
Please do not adjust margins
Please do not adjust margins
Scheme 26. The diastereoselective synthesis of bicyclo[3.1.0]hexanes Q/Q′.
Scheme 27. Synthesis of 4,6-disubstituted picolinates S1 via a domino reaction of 4-aryl 
cyclic sulfamidate imines C1 with MBH acetates R1.
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Scheme 28. a) Synthesis of 4,6-disubstituted picolinates S1/S2/S3 via domino reaction 
of 4-aryl cyclic sulfamidate imines C1 with β,γ-unsaturated α-ketocarbonyls R2/19a/19b. 
b) Synthesis of 4,5,6-trisubstituted picolinates S4 via domino reaction of 5-methyl-4-
phenyl cyclic sulfamidate imine 5 with β,γ-unsaturated α-ketoesters R2 .
Scheme 29. The DABCO-promoted synthesis of 4,6-disubstituted nicotinic acid 
derivatives via domino reaction of 4-aryl cyclic sulfamidate imines C1.
Scheme 30. The synthesis of 2,4-disubstituted pyridines S6 via a two-step one-pot 
reaction of cyclic sulfamidate imines C1 with β-substituted acroleins.
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Scheme 31. Synthesis of 4-hydroxyaryl-2,6-diarylpyridines S7 via 1,6-addition of p-QMs 
R4 with cyclic sulfamidate imines C1.
Scheme 32. The DABCO-catalysed diastereoselective synthesis of 3,3-disubstituted 
oxindoles.
5. Applications in synthesis
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Scheme 33. Synthesis of Norephedrine (NE) and Norpseudophedrine (NPE) via the ATH–
DKR reaction of cyclic sulfamidate imines.
Scheme 34. A revised synthesis of a chiral piperazinone acid derivative 27.
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Scheme 35. Synthesis of the oxazine class BACE 1 inhibitor 31.
Scheme 36. Reactions of various sugar-derived cyclic sulfamidate imines.
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Scheme 37. The use of the ATH–DKR reaction of benzoin-derived cyclic sulfamidate 
imine 40 to prepare key building block 41.
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